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«to oftte embodiment FIOS. « 
J^vfcwsofc^ridge.ofopti^ 

la FIGS. 1 to 3A tod 3B, rcia 
note* t fine or jecond optical disc 
snbstratej of both of the first and 
areduTereat. Reference numeral 2 
which encloies the optical disc 1 
e*nndg- I is made of plastics or 
numeral 3 denotes i first optical he* 
«»ad optical head. Each of the or 
JWcted by i converging optical 



rhidene 
s xond l, 
lenotes i 
md 
be 



tical 
[sy item] 



objecave lea; , semiconducwr l««r 
• Seam jplirter; tad the like (all 0 f 
acnes are not shows). £,53 „<■ ^ 
tn information signal, a (ceasing err 
tracking error rig=al which have bee ! 
optical disc 1 oo the bast, 0 f an inter* 
dutnbutxa of the reflected lights of a 
•fed onto the optical disc 1 and g-era 
Bon ngsai to the outside. Aa inform; 
corded onto or erased from the optica 
Unng an atensity of the laser beak 
heads have bases tc hold the above ot 
actuators. A reproduction information 
error agnal. and a -.racking error sign, | 
ented frca the photo detector of the 
3 »re expressed by S,, F,. and T, res 

»^wWch„egen.era^f r oL 1, t: 
toe second optical (disc] head. 

.nH t 1 *re aiso 

T* respectively. JUfereacs nu; 
first hneax motor which is arranged w 
**1 and moves the first opdslhea f 
toon of the discinp^^ 
Refereace numeral S denotes a secc 

to first linear motor 4 and move, the 
Head S to a manner similar to the first < 

HG - * a 

beaded until the fur.her outside of Ji 
npberai poraon of the optical disc L 1 

the second optical head 5 move, t0 the 
the optica: head 5 is projected tea the' 
.the optical disc Reference numeral 7 d 
■nation hole foraed ,a the rarface of 

sc. .-bed w,th reference to FIGS. 3A ant 
cnnimaticaboleTisciosedaiecasew 
I enclosed in the cartridge isTe X 

«ond o FIlcai disc siownin - G 
-eral 23 denotes a slide shutter. SI-.- ■ 
•PP«cus 3 f:hee=bc*men thas^oap,' 
«ude shutters are provided. When u . 
removed frcm the optical disc apptnti 
^«e!c*d to protect the internal dt 
fteterecee numeral S denotes a light 
ftereaaiter. abbreviated to aa LSD) wt 
» « to be located aver the discr-mina 
the cartridge 2 has been loaded into 
apparatus of the embodiment. Refe- 
deaotes a photo diode arranged at a - 
ftcethe LSD 8 through the sar-ridg 

lc U wfcch will be apuiae,. hers53 

oTo^h"^ 1 ^^^^ 
one of the first group of photo detection ;i 



he 
otdeai 



3>th 
opucai 
'jnaj, 
I «, 
int 
resp saveiy. 
P !Pto 

trp eaed ! 



num ral 
bio 



lii ear 



opt'iii 



trisinatica 
the 
cc 



pen ion 



s tyj 
iilit. 



of a main 
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numeral I de- 
af disc 
optical discs 
a cartridge 
protects. The 
like. Reference 
and 5 indicates a 
beads is con- 
unit 

comprising: an 
photo detector; 
above compo- 
head detect 
or signal, and a 
recorded on the 
ry or an xtensitv 
laser beam irradi'- 
es a photo detec- 
tion signal is re- 
disc I by modu- 
of the optical 
' devices and 
> focusing 
*bich are gen- 
opdcal head 
'. Similar 
detector of 
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oyS L F L 

* denotes a 
iw the opticai 
3 in the radial 
i fie disc surface, 
d linear motor 
: I so as as face 
second opo'cal 
pticai head 3. 

actor 6 is 
outermost pe- 
:refore. when 
butersost side, 
tywer surface of 
a discrxi- 
! cartridge 1 
I now be de- 
3B. Tr.e dis- 
:re the cptical 
t opecai disc 
"hers it is :he 
■eferecce 3U - 
opcsal disc 
' heads, rwo 
:c's= are 
he slide shut, 
fraa dusts. 
iy-ic; iiode 
is arranged 
bole 7 when 
optical disc 
numeral 9 
so as to 
The photo 
cm control- 
• Reference 
=:ag sther 
"s {Si. ?• 
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iifful in accordance with the tigntl 
the actuator of the leoond optica] h 
third Klector 14, thereby eliminating 
The linear motor control circuit 15 
tag current to the linear motor 6 
control signal from the system ecu 
moving the iccand optical head 5 in 
ran direction of the optical disc L 
circait 17 extracts a dock compone... 
doa signal Stand controls the spindle 
rotating the optical due 1 at a const 
(CLV) or a constant angular velocity 
The signal processing circuit IS ex-., 
cesses such as demodulation, decodia 5. 
the information signal Si in the rep 
generates to the outside u audio or 
like. On the other hand, the signal 

executes signal processes such as e 

and the like to the audio or video ri 
which have been supplied from the t 
cording mode and generates to the LP 
20 as a recording signal. Until the car: 
unloaded 

the second optical bead 5 records ot 
information signal onto/froc the see; 

On the other hand, in the case whe: 
enclosing the (in; optical disc has ber 
optical disc apparatus of the emb 
Discrimination hole 7 is dosed, the 
esn't detect the transmission light . .. 
tea controller 22 determines that the 
tridge 2 is the foregoing first optical 
controller 22 generates control sigsal 
fifth selecwrs 10. 11 1*. 16. and 21 so 
terminals A on the first optical head sidal 
semiconductor laser of the first optical : 
as an output destination of the driving 
supplied from the LD driving eircui: 
detector of the first optical head 3 is se! 
des tinatio n of the tracking control ctrc 
control circuit 13, spindle control cm: 
processing circuit 15. The actuator of _. 
head 3 is selected as an output destinatii n 
tor driving signals of the tracking contrt 
focusing control circuit 13. The first 2 
selected as in output destination of ±e 
of the linear motor 'control circuit [171 



first optical head 3 irradiates the laser 
verges onto the information track on th 
without an aberration. Simultaneously 
lights from the disc are detected and j: 
information signal Si, focusing error 
tracking error signal Ti. The above sign; 
through the first selectors 10 :o the res; 
That is. the signal Si is supplied to its ' 
circuit 17 and signal processing circuit 
Fi is supplied to the focusing ecatrcl : 
signal Ti is supplied :o the tracking : 
circuit 11. Tne subsequent operaticrj 
those in the ease of the second optiei ; 
above. 

In the case where the objective lens 
optical bead is a lens of 1 high N'A ir.d 1 
working 

distance, it is accessary to se: an inter* 
second optical head 5 and the surface cf 
1 to be fairly narrower than that in '.he 
optical head [5] 3. 

Therefore, whiie the fL-i 
loaded, the controller 22 controls 'he 
motor S. thereby c-.oving the seccr.d sp 
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focusing error, 
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22, thereby 
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linear velocity 
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system mentioned in the second embodineat 
■nvennon together with the first semion doctor 
32, .the fuwcdhnutingtauM. the first bet n 
and the first mirror 3S. The second objn f 
constructs the second converging optica 
gether with the Cnt »eaieondu«or' Use - 
eoOuaating lens 33, the first beam ssfittc r 
[first mirror 35] which are commonly 
converging optical system. The (int a,-., 
system is mounted onto * common base 
together with the first and second 
tod 32, 

thereby cotutrucang the founh optical 
the leas holder 39 and the actuator 40 
construction is those in the third optical , 
second embodiraeac. their descriptions are 
The fourth optical head 50 is attached :o 
motor 4. 

The operation of the optical disc . vv , 
embodiment with the above eoutjractioa 
described herembelow. The kind of opa'cil 
tected in a manner jimilar to the above. V 
tea controller 12 determines that the disc 
cartridge 2 is the second optical disc the 
generates control signals to the first and 
31 and 52 of the fourth optical head 50. n 
trol signals are supplied, the first shutter 51 
the second shutter 52 is open. In the abo' 
laser beam emitted from the first semiccndu 
a convened into the parallel Sean by the Gist 
ing leas 33 and is divided into the traasmissi in 
the reflected light by the first beam splicer 
.transmission light is shut oat by the firs: 
the first mirror 35. Consequently, only u 
light passes through the second shutter's! ™ 
verged onto the optical disc 1 by the secon i 
leas *6. The light reflected by the optical dis : 
converted into the piraUe! light by the secon i 
leas *6 and passes through the second si 
reflected and separated by the 5rst beam ,pi, 
is converged onto the first photo detector 3S 
detecting less 37. The fL-st photo detector 3 
the focasing error signal and tracking error" 
the converged reflected light of the disc asd i 
the information signal on the disc Tae above u 
are executed until the cartridge 2 is unleaded. 

Since the operations of the first linear mott r 
ing control circuit 11, focusing control -rcui] 
motor control circuit 15. spindle control 
spindle meter l«. signal processing circuit IS 
ing circuit 20, snd system controller 22 ire tl 
those in the optical disc apparatus of is fore 
embodiment. theL- descriptions ire emitted a 
On the other sand, if the system eentreile.- 
mines that the disc in the loaded cartridge j 
optical disc the first shutter 51 Is opeeec ar.d i, 
•shutter 52 is dosed. In the ibove state, in the 
sion light and the reflected light bv £- 
tcr 3*, the reflected light is shut ou't bv the 
US' 32 and only the transmission light passes 
fust shutter 51 and is converged onto the s 
by the first objective leas 36. Tae other operations 
eiecuted in a manner jirruiar to those in the 
second optical disc 

As mentioned above, according to the third 
merit, in addition :o the effects by the second 
ment, since the first and second shutters 51 a: 
provided as light flu.t selecting means, the sere 
tor laser, collimating lens, beam splitter, detec 
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) detector m cadi of the can 
system cm be commonly used tad the 
of optical bead cm be reduced. Them 
mat a driving force of the linear motor ii 
improvement of the performance such 
tnejedang One and the Gke can be re> 
FIGS. 9A and 9B show a detaile: 
dupm of an optical head of in optics 
m the fourth embodimeat of the 
since the optical disc I. first seam 
first collimicng leas 33. first beam , pu 
objecave leas 46, Out detecting less 37, 
detector 38 are canstraeied in a manaer 
m the foregoing fourth optical head SO 
Boos are omitted here. Refereace mime: 
leas holder to hold the second objecavt 
acroatar to which the leas holder 56 is 
wave front correcting leas attached 
which wffl be explained bereinlatcr. so 
axis is uj parallel with the optical axis c 
objecave lens *6; and 55 the slider whic I 
wave front correcting leas 54 and is 
(Traverse in the plane which is pe:^ 
light dux between the first bea= spiitt, 
second objective lens 46, theresv csabi 
front correcting leas 54 to be moved „, 
Moreover, such a movable range is sc' 
(snown by P ; in the diagram) wher- 
correctiag lens 5* is perfectly deviated 
flux or a position (shown by P; ia the on 
the opocal axis of thefslider 55] wavefront 
la coincides with the opti- 
cal axis of the second objecave leas 46. To, 
Bones component elements are attached i 
shown) and construct a fifth optical head 
_ FTC. 9B is a plan view whea the wave I 
mg leas 5* and the slide.- 55 are seca from 
of the optical axis, ia ;he diagram, the leas • 
m the direcaons shown by arrows. The 
correcting leas 5* has been desigaed in a 
that a syatheae optical system with (he 
ave leas « is identical to the foregoing 
leas. Taat is. the lens 5* has beea designed 
correct the aberration by the disc substrate 
opecai disc In the fifth opticai head 53, 
objecave leas 16 construes the second' 
opticai system mentioned in the second — 
the invenaon together with the first se" 
laser 32, first collicating leas 33, and first 
3* and can be also regarded such that they «, 
tat converging optical svstem bv addiag 
front correcang leas 54 to the second ecn^ 
cal system. 

Sicca a whole constr-jerion of the optical < 
cus in the fourth embodiment is substantially 
that of the optical disc spparstus of the th, 
meat snowa in FIG. 7 mentioned above, its 
is omtrted here. 

Tie operation of the ooticai disc appars 
fourth embodimeat with the above consa- 
now be described hersabeiow with respect 
fifth optical head 53. The iind of ooticai disc 
in a manner similar :o the above. If :he syste: ; 
ler „ deteraiines that the disc in the loaded 
is Ihe second opticai disc, the controller 22 
eont.-si sijaal to the slider 55. When the ca.u 
b supcued. :he slider 55 moves the wave fron 
uig lens 54 :o the position ?,. The laser bean 
from the tirst semiconductor laser 3: is cci: 
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optical system corresponding to the thin disc 
a tracking error signal cannot be ordinaril > 
from an optical disc of a thick disc substnt : 
.. spherical aberration of the convening b 
quently. two optical discs having dSfeea 
can be discrimiaated by checking the pr< 
seace of the tracking error signal. In such 
B «, cxcelleat effec: inch that the apparatus 
because there is no need to use the dttectiai 
as LED and photo diode and the like 

The optical head in each of the abovc-o 
cai disc apparatuses has been construced 
B'onal optical system using the objective tc 
quartz glass or the lie. Aj optical head in 
cai disc apparatuses of embodiments, w 
eaplained hereinlater. differs from the 
head and is constructed by forming an' 
onto a this film waveguide. 

FIG. 10 is a block diagram showing a u 
an optical disc sppararus according to the , 
meat of the invention. Further, FIG. 11 is 
perspective view showing a construction 
head of the optical disc apparatus in the 
meat of the invention. Since a eonstrucsot 
FIG. 10 is substantially the same as that of 
disc apparatus in the second embodiment of 
son shown in FIG. 5 except that a sixth op 
is used, its description is omitted here. The 
head SO shown in FIG. H will now be 
detail hereinbelow. 

Ia FIG. IX, reference numeral 1 denote i 
optical disc as that described in the foregoir g 
meats. Reference numeral 200 denotes an a li 
track formed on the optical disc X. Referesc : 

61 denotes » substrate farmed by LiNoOj < 
The substrate 61 is attached to a head base 
focusing acruator and a tracking acaator 
Jtruca the sixth optical head 60 together * 
Since the focusing actuator, tracking icruatcr 
base which have conventionally been weH 
be used as those components, their detailed ac 
and the drawings are omiKed here. Refernc : 

62 denote, ai, opticaJ Wlvejai de ror=ed m 
strate [51] 61 ~ 

by Ti diffusion or the like; 63 a first 
ducor laser coupled to an sdge surface of i 
waveguide 62; and 64 a first waveguide lens 
on an optical path of the waveguide light v 
been emitted from the first semiconductor !as 
entered the optical waveguide [61 J 6J- 

ndlens formed by an electa beaming ^ 
«ed as a leas 64. Reference aumeral « del 
converpng grating sou-je- foraed „„ ^ " 
of Jie parcel waveguide light. The eou F i S r 
the wavegu.de light to . position out of 
wavegmde 62 and converge, onto the olr 
lie first converging grating coupler 65' Is 
havusg » chirp ("irregular J , ft 

^e waveg^a, by electron ^ ^ ^ 
U* Reterence numeral 66 denotes . first bea 
wfc M is arranged ^ 
and the tU3t converging gr llijg onpte ts i 
rates the wavegu.de light which has been re~d 
the optical waveguide 62 through the first ~i 
graang coupler 65 after it had been re£c^ 
optical due 1. R efcfe3ee awsenl „ ~ 

wavesu.de converging lens which i, arnnx-d 
optical path of the return w.veguide light 'which 
been separated by the first beam* splitter 66 ,„ 
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verges the return light. Reference numeral 68 
lint photo detector which is coupled to the 
of the optical waveguide 62 and detect! 
waveguide light which has been converged 
waveguide converging lens 67. 
Similarly, reference numeral 69 denotes 
semiconductor laser coupled to the edge sur&ce 
optical waveguide 62; 70 i second waveguit e 
ranged on the optical path of the waveguide li 
has been emitted from the second semicori 

69 and entered the optical waveguide [61] 
, and 

ond converging grating coupler foraed on 
path of the parallel waveguide light The i 
emits the waveguide light to a position out of * t 
waveguide 62 and converge onto the optic J 
Reference numeral 72 der.otes a second bea 
which is arranged between the second wave, 

70 and the second converging grating coupl, 
separates the waveguide light which has been 
into the optical waveguide 5: through the 
verging grating coupler 71 after it had been 
the optical disc t Reference numeral 73 o 
ond waveguide converging lens which is 
the optical path of the return waveguide light •< 
been separated by the second beam spline.- 7: 
verges the return waveguide light. Reference 
7* denotes a second photo detector whichTs 
the side surface of the optical waveguide 62 an< 
the return waveguide light converged by the 
waveguide converging lens 73. 

A curve chirp grating of the first converges 
coupler 65 has been designed in a manner such 
instance. NA-O.iJ and the emission light on 
verged until a diffraction limit and the aberratio 
the disc substrate of the thickness di can be :o 
The second converging grating coupler 71 h 
designed in a manner such -Jar, for example. N 
and the aberration due :o -Jte disc substrate of th 
ness dj can be corrected. 

The first and second beam splitters 66 and 
attached at positions which are deviated so 
reflected light of each beam spiitter docs not , 
other beam splitter as a stay light. 

Such an optical waveguide and a wavtgu 
device have been described in detail in, for - 
Nuhihara. Haruna. and Saihara. "Optical hi 
Circuit", Ohm Co., Ltd.. 153.', or the .'ike. In 
tion. both of the above weil-ciowa optical wav 
and waveguide type devi- an be used in t>- 
waveguide 62 or the like. 

The operation of the optical head in i- fuii 
ment with the above conjee-Jon will .-.ow be d 
hcreinbelow. 

If the optical disc I is -.he Srst optical disc • 
current is supplied to the first semiconductor "ia 
Then, the laser 63 emits a laser beam from or 
su..ace of the optical wiv;;.^ 61 Tie iase- 
propagates as a wavegvice ::;>.c. Taz waversic- 
converted into the parallel ught by the first *,, 
lens i Si. Toe parallel light •.-a.-jmits the urst beas 
ter 66 and subsequently enters Ac first cooverr.-: 
ing coupler 65. The coupler iS extracts the pariil. 
out of the optical waveguide SI and converges 31 
information track 200 on the first optical disc 
reflected light from the disc surface again :-;< 
optical waveguide 62 through she first converj:.-. 
ing coupler 65 and propagates as a return wjv: 
light in the opposite direction. Further she 
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